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S omechildren with learningdisabilities have been found to have defici ts in the processing of vestibular stimuli (1) (2) (3) (4) (5) . A number of different methods have been used to measure vestibular system efficiency in the child with learning disabilities. The measurement of standing balance with eyes closed is one common method (6) . Assessment of the duration and amplitude of postrotary nystagmus is another method (7, 8) . The prone extension position is also used for differential diagnosis of children suspected of having sensory integrative dysfunction (1, 9) . Ottenbacher (9) found a significan t correlation between the prone extension position and post rotary nystagmus.
The prone extension position re- quires the simultaneous raising of the head, chest, arms, and legs from the floor while lying on one's stomach. This arched back position requires maximum extension of the neck, trunk, and hips, and retraction of the shoulders. According to Ayres (10) , the inability to assume and maintain the prone extension position was thought to reflect inadequate integration of the tonic labyrinthine reflex. More recently, she stated that the inability of children with minimal brain dysfunction to assume this position probably should be interpreted as insufficient vestibular processing rather than as a poorly inhibited tonic labyrinthine reflex (I). Since the prone extension position is freq uen tl y assessed, together wi th other righting and equilibrium reactions, by therapists who evaluate children suspected of having learning disabilities, an objective measurement of performance is necessary.
Ayres suggests that normal children age six and older usually can lift both ends of the body simultaneously in a smooth coordinated manner and maintain the position for 20 to 30 seconds, with moderate exertion, whereas less skill may be expected of younger children. This statement, however, has been based primarily on clinical observations, since developmental norms do not exist. Qualitative observations are subjective. and depend to a large degree on the therapist's experience. Therefore. the development of a qualitative scale was believed necessary.
The purpose of the present study was to determi ne \\' ha t developmental changes of both duration and quality may occur in a normal child's ability to maintain a prone extension posi tion.
Method
Su.bJects. Of 84 children participating in this study, 26 were 4-yearaids. (mean age 4 years 6 months): 28 were 6-year-olds (mean age 6 years 5 months); and 30 were 8-yearolds (mean age 8 years 5 months). Each group comprised about half boys and half girls (4-year-olds: 14 girls, 12 boys: 6-year-olds: 14 girls, 14 boys; 8-year-olds: 13 girls, 17 boys).
The four-year-old children were enrolled in one of two private nursery schools, and the others were enrolled in a public elementary school. All schools were located in the same average to above-average socioeconomIC suburban community in Rhode Isjand.
, All subjects were considered normal. Classroom teachers eliminated from the study all children who were not in appropriate grade for age; not considered average or above in intellectual potential; not achieving at the appropriate grade level in reading, math, and spelling, or in the case of the preschool children, not considered at a level developmentally appropriate for age in perceptual. fine motor, and language skills; or not expected to be promoted to the next grade level in June. In addition, children who were receiving medication for seizures, or receiving, or through to need, remedial or resource help were eliminated from the study, as \vell as hyperactive or otherwise neurologically involved children, and those who were suspected of or diagnosed as being learning disabled.
Procedure. Two children from the same age group were tested together in a small room separate from the classroom. One examiner administered all testing. Children were told to sit down and remove their shoes. The examiner then explained that they were going to pretend LO fly like an airplane, and to see ho\\' long they could do so. The examiner lay down on the mat and demonstrated the prone extension position, while verbally explaining what lO do (i.e, raise head, chest, arms, and legs off the floor simultaneously, with legs straight and elbows bent). Each child was helped lO assume the position and held for less than 5 seconds to minimize the possibility of tiring. Each child was told tha t a stop wa tcll would be used to measure the time he or she could hold the position, but to counl aloud along with the examiner (to avoid holding the breath). When it was determined that the child understood what to do and was ready, the first trial was begun. Each child recei ved a second tria I after the other child had a turn. The be t trial was selected fordata analysis, Duration of mallltaining the position was measured with a stop watch to the nearest second. Timing began when the child raised his or her head from the mat until arms, head, or legs returned to the mat, or until 30 seconds was reached. Thus, each child received a duration score of from 0 to 30 seconds.
Beha vioral observa tions rega rding the quality of assuming and maintaining the prone extension position were made using the qualitative rating scale devi.sed for this project ( Table I) . To identify the various qualitative components of the prone extension posi tion, 10 therapists were a sked to view 13 normal children \\'ho were assumlllg and mall1tailllng the prone extension position. The therapists listed any qualitative observations they noted. The most frequent and most differentially descriptive terms were compiled into a ratlllg scale, and subsequently tested for its usability by 10 different occupational and physical therapy graduate students, who viewed 10 children on a videotape. The present 6-item scale is the result of these efforts. Each item is scored 0, 1, or 2; thus, the range of scores is 0 La 12. Prior to testing, inter-rater reliability was computed on the scores for six children who were videotaped for thIS purpose, (r = .89). In addition, imer-rater reliability was also computed using the same videotape, (r = .81 ).
Results
A SIgnificant difference in duratIon occurred between the three age groups, J = 17.427, P < .001. The
Scheffe Proced ure was used to determine the source of the difference. The difference found was between the four-and six-year-old groups (p < .05) and the four-and eight-year-old groups (p < .05). No significant difference in duration scores was found between the sixand eight-year-old groups. Table 2 presents the range, mean, and standard deviation of duration scores for the three groups. No significant differences were found between boys and girls within any age group. The mean duration scores of the six-year-old group was lower than
The American Jou.rnal oj OccupatIOnal Therapy 27 in the quality of performing the cent of the eight-year-olds recei ved a "good" score. This indicates that the qualitative rating scale was helpful in measuring qualitative changes associated with age, at least those of the eight-year-old group. This was caused by one child (age Table 2 Qualitative Scores and Length of Time Prone Extension Position was Maintained for 6.0) who was unable to assume the able. Thirty-one percent were un-Olds able to assume the position; 50 percent were able to maintain it for There also was a significant dif-Olds scored ference between the three age groups
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• III comparing the performance of four-year-olds with the performance of the older children.
To determine whether specific developmental changes in quality could be found for each age group, discriminant analysis was performed to see how well group membership could be predicted by weighting the six qualitative variables. Sixty percent of the sample was classified correctly, with 61.5 percent of the four-year-old group, 75 percent of the six-year-old group and 43.3 percent of the eight-year-old group assigned to the correct group. The 
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I 3 7 8 9 10 11 12 7 8 9 10 11 12 8 9 10 11 12 Total Scores reason more six-year-olds than either of the other two groups were predicted correctly is not certain.
There were two discriminant functions identified, with the first accounting for almost 92 percent of the variance. In the first function, the two most important variables were smooth assumption and thighs definitely off the mat. The second function was not very clear, but it accounted for only about 8 percent of the variance, and thus should not be considered very significant.
Spearman Correlation Coefficients were computed in an attempt to determine whether any qualitative items were particularly helpful at each age group. Items that correlated significantly with total quality scores at each age level are presented in Table 3 . Smoothness of assum ption and amoun t of effort required to maintain the position appear to correlate well with the total quality score for all three age groups; although slightly better correlation was found for the sixand eight-year-old groups.
Spearman Correlation Coefficients were also computed to determine whether duration and quality correlated significantly enough to predict one variable from the other. A significant correlation existed be- duration scores of the six-and eightyear-olds, however, made a correlation between quality and duration scores inappropriate for these two groups.
Discussion
The major purpose of this study was to obtain some data on the ability of normal children to assume and maintain a prone extension position, and to examine them for developmental changes. If the prone extension position is to be used as one measure of assessing the efficiency of vestibular system processing in differentiating between normal children and those suspected of having learning disabilities, and developmental changes do occur, then one must know what to expect at different age levels.
Results of this study concur with Ayres' (10) original tenet that children ages six and older can generally maintain the prone extension position for 20 to 30 seconds with moderate exertion, whereas less skill may be expected of younger children. The variability in performance exhibited by the four-year-olds indicates that the ability to assume and maimain a prone extension posi tion is not a valid measurement
The American Journal of Occupational Therapy 29 tool to use for discriminating between normal children and those "at risk" for learning disabilities at this age level. The fact that such a high percen tage of the norma I children six years and older were able to maintain a "good" (quality score of I0, II, or 12) prone extension position for 30 seconds suggests that a child of at least six who is unable to do so should be further evaluated for vestibular processing inefficiencies, other learning difficulties, or both.
Results of this study may have been ske\l'ed high. however, because of the conscious effon made to excludechildren with suspected learning problems, the use of the best of t\l'O scores, and also the homogeneity of the sample. which did not include a broad socioeconomic population. However. as the purpose of this study was to eval uate a test item that could help differenticlte "at risk" children, il was though tthal those suspected of havll1g learning problems should be excluded. Recording of the best score was chosen to allow for variability in children's capacity to quickly understand a new task and exactly what ~\'as expected of them. One generallv would use the same approach in testing a child suspected of learning disabilities.
Further analysis of the components of qualitative changes is needed to determine exactly wha t rhe expectations are for children at various ages, what the factors are which differentiate between normal and learning-disabled children; and to determine whether learning-disabled children demonstrate a delayed pattern or a different pattern compared with normal children their age. Comparison of "normal" four-year-olds with a group of fouryear-olds who are "at risk" for learning disabilities, to see if the 30 January 1981, Volume 3'5, No. I kind of difficulties are the same or different, would be valuable. It also would be usef u Ito extend this study to measure the quality of five-yearold children's performance. as well as, to i ncl ude a broader socIOeconomic population.
Summary
Three groups of normal children ages four, six. and eight years were tested on the prone extension position. A significant difference in duration and quality of maintaining the prone extension position was found between the four-yearold group and the six-and eightyear-old groups. No significant difference was found between the two older groups. Various aspects of quality of performance were identified as particularly relevant. Smooth assumption of the position and distance of thighs off the mat \l'ere found to be the most important factors in discriminatinga good prone extension position (quality score of 10 to 12) from an inadequate one. The variability of performance by the four-year-olds suggests that this measure is neither a reliable nor a valid one for discriminating between normal and "at risk" fouryear-aIds. Inability of children six years or older to maintain a good prone extension position for 30 seconds is suggesti ve of a vesti bu lar system processing inefficiency. and warrants further testing. Obtaining qualitative norms for a broader socioeconomic population and for five-year-old children is necessary.
